Given a family F of multigraphs without isolated vertices, a multigraph M is called F-decomposable if M is an edge disjoint union of multigraphs each of which is isomorphic to a member of F. We present necessary and sufficient conditions for the existence of such decompositions if F comprises two multigraphs from the set consisting of a 2-cycle, a 2-matching and a path with two edges.
Introduction
All multigraphs considered in what follows are loopless. Given a family F of multigraphs without isolated vertices, an F-decomposition of a multigraph M is a collection of submultigraphs which partition the edge set E(M ) of M Given a multigraph M , define the * -line graph of M , denoted by L * (M ), to be the graph with vertex set V (L * (M )) = E(M ) and edge set E(L * (M )) = {w 1 w 2 : w 1 , w 2 ∈ E(M ), |w 1 ∩ w 2 | = 1}. Evidently, L * (M ) is obtainable from the ordinary line graph L(M ) by removal of all edges which represent multiple adjacency of edges in the root multigraph M . In other words, the operator L * represents doubly adjacent edges in M as if they were nonadjacent in M .
Theorem 5 [4] . Given a multigraph M , the following statements are equivalent.
(ii) L * (M ) has a 1-factor. Therefore checking whether a multigraph M is P 3 -decomposable can be done in polynomial time O(e(M ) 2.5 ), cf [4] . Some original sufficient conditions for M to be P 3 -decomposable may be found in [1, 4] .
{C 2 , P 3 }-Decomposition
Theorem 6. Let M be a multigraph and let L(M ) be the line graph of M . The following statements are equivalent. (iv) L(M ) has a 1-factor. P roof. Each of the implications in the cycle (i) ⇒ (ii) ⇒ (iii) ⇒ (iv) ⇒ (i) is obvious or well-known. Well-known is the implication (iii) ⇒ (iv) following from the result of Sumner [8] and Las Vergnas [6] which says that every connected claw-free graph of even order has a 1-factor.
(ii) M has an even number, e(M ), of edges and the multiplicity of any edge does not exceed e(M )/2.
(iii) The graphL := L * (M ) ∪ L(M ) has a 1-factor. P roof. Implication (i) ⇒ (ii) is true because e(M )/2 is the number of parts and parallel edges must be in different parts of a decomposition. Implication (ii) ⇒ (iii) is true because the order v(L) = e(M ) is even and the minimum degree δ(L) ≥ 1 2 v(L), whence, by Dirac's theorem, the graphL has a Hamiltonian cycle. Implication (iii) ⇒ (i) is obvious. 
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(ii) L * (M ) has a 1-factor.
(iii) Each of the following five conditions holds:
(0) e(M ) is even,
M is different from each of the (forbidden) multigraphs shown in Figure 1 .
A vertex y is called an odd neighbour of a vertex x if M has an edge xy whose multiplicity p M (x, y) is odd.
Proposition 9. The following condition (i ) is an equivalent of (i) above for i = 1, 2, 3.
(1 ) The number of odd neighbours of any vertex x does not exceed the number of all edges nonincident to x;
(2 ) There is no edge xy adjacent to every other edge and with odd multiplicity p M (x, y);
(3 ) There are no two adjacent edges yx, xz both with odd multiplicities and such that among the remaining edges at most one is not a neighbour of both yx and xz.
Proposition 10. Each multigraph depicted in Figure 1 satisfies all condi-
The following converse result is of importance.
Lemma 11. Every multigraph M which satisfies conditions (0)- (3), has e(G(M )) ≤ 4, and is not {C 2 , 2K 2 }-decomposable is depicted in Figure 1 . 
